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Diagnostic accuracy of basal stenosis resistance index (BSR) is higher than that of
instantaneous wave-free ratio (iFR): validation of basal stenosis resistance index
in an independent cohort of simultaneous pressure and ﬂow measurements
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Background: Basal stenosis resistance index (BSR) and instantaneous wave-free ratio
(iFR) are novel vasodilator-free indices of functional stenosis severity. However, few
studies compare BSR, iFR, and fractional ﬂow reserve (FFR) against an independent
reference standard such as hyperemic stenosis resistance index (HSR). Moreover, it
was postulated that calculation of BSR over the wave-free period (iSR) may improve
its discriminative power.
Methods: We evaluated 131 coronary stenoses using simultaneous intracoronary
pressure and ﬂow velocity measurements, allowing calculation of BSR, iFR,
iSR, FFR, and HSR. Receiver-operating-characteristics (ROC) curve analysis
was performed using HSR as the reference standard, applying >0.80 mmHg/cm/
sec as the ischemia threshold. Analysis was repeated within the 0.6-0.9 FFR
range.
Results: In the full cohort, the area under the ROC-curve (AUC) was equivalent
between BSR and FFR, as well as between FFR, iFR, and resting Pd/Pa. In contrast,
the AUC of BSR was signiﬁcantly greater than resting Pd/Pa and iFR. The calculation
of BSR during the wave-free period did not increase its AUC compared with BSR.
57.3% stenoses fell in the 0.6–0.9 FFR-range. In this range, AUC was equivalent
between resting Pd/Pa, iFR,and FFR. The AUC of BSR and iSR was signiﬁcantly
greater than Pd/Pa and iFR. iSR had a signiﬁcantly larger AUC than FFR while BSR


















BSR 0.99 0.97-1.00 - 0.58 0.022 0.015 0.16
iSR 0.99 0.98-1.00 0.58 - 0.004 0.004 0.059
iFR 0.95 0.92-0.99 0.022 0.004 - 0.92 0.35
Resting
Pd/Pa
0.95 0.92-0.99 0.015 0.004 0.92 - 0.38
FFR 0.96 0.94-0.99 0.16 0059 0.35 0.38 -

















BSR 0.97 0.94-1.00 - 0.92 0.009 0.008 0.054
iSR 0.97 0.94-1.00 0.92 - 0.001 0.002 0.023
iFR 0.85 0.76-0.95 0.009 0.001 - 0.97 0.67
Resting Pd/
Pa
0.85 0.76-0.95 0.008 0.002 0.97 - 0.70
FFR 0.87 0.78-0.97 0.054 0.023 0.67 0.70 -
JACC Vol 62/18/Suppl B j October 27–November 1, 2013 j TCT AbstrConclusions: BSR is at least equivalent to FFR, and adds a small improvement to
iFR. Basal (iFR) and hyperemic (FFR) pressure-only indices are equivalent in the
identiﬁcation of signiﬁcant stenosis. Clinical trials should be performed to explore
whether these small differences in diagnostic classiﬁcation are pertinent for patient
outcomes.
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Background: Adenosine is often used to induce maximal hyperemia when
measuring FFR. The gold standard is continuous infusion via a large central vein;
however increasing use of the transradial route for angiography makes it desirable
to have an alternative route for adenosine. Peripheral venous access is frequently
obtained in the hand, but concern exists as to whether adenosine delivery from this
site can achieve adequate vasodilatation for accurate FFR measurement. Our aim
was to address this.
Methods: Subjects were selected from patients attending for coronary angiography/
intervention who required a pressure wire study. Subjects received IV adenosine
infusion sequentially by two routes: ﬁrstly, via a 20G hand cannula, and then, after
a washout period, via a 6F femoral venous sheath. Adenosine was administered at 140
micrograms/kg/min from each site. Data interpretation was blinded. Minimal FFR
achieved with IV adenosine from each infusion site was recorded, as was time to peak
hyperemia.
Results: 58 coronary artery lesions were evaluated. Overall, FFR using hand vein
adenosine was 0.85  0.08; FFR using femoral vein adenosine was 0.84 
0.08.Individual paired comparisons of FFR readings are shown in the Figure. The
mean difference between the two measures of FFR was 0.006 with a SD of 0.017 . The
95% limit of agreement extended from -0.028 to +0.039. No systematic bias in one
direction was seen when comparing FFR (hand) to FFR (femoral). Time to maximal
hyperemia was signiﬁcantly greater with hand vein adenosine infusion, 71 30 versus
43  14 seconds, p<0.001 on t-test.
Conclusions: The use of hand vein adenosine infusion produced very similar
values of minimum FFR to those obtained when using central femoral vein
adenosine, with no systematic bias towards higher or lower reading from one site.
This has important practical implications for radial access cases involving pressure
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